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[57] ABSTRACT 
A process for collecting microcapsules containing a 
liquid ?ll formed by an encapsulation head comprising 
maintaining a rotating substantially uniform layer of a 
cushioning powder between a capsule forming zone and 
a capsule collecting zone, expelling capsules as formed 
from the capsule forming zone onto a uniform layer of 
cushioning powder, and moving the capsules radially 
along said layer and the capsule collecting zone. The 
invention also comprises the apparatus involved which 
comprises an encapsulation head for expelling capsules, 
a powder-coated platform located below the encapsula 
tion head for receiving said expelled capsules, means for 
rotating said platform to cause said capsules to move 
radially and fall from said platform, and a moving sur 
face located below said platform to collect said capsules 
falling from said platform. 

16 Claims, 1 Drawing Sheet 
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MICROENCAPSULATION PROCESS AND 
APPARATUS 

BACKGROUND OF THE INVENTION 

At the present time one successful system for collect 
ing capsules having a liquid ?ll surrounded by at least 
one layer of substantially rigid shell material comprises 
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extruding capsules from an encapsulation head onto a 10 
vibrating conveyor covered with varying amounts of a 
cushioning and coating powder, such as starch. This 
mixture of powder and capsules is then conveyed to a 
vibrating sieve where the capsules over?ow into a ?uid 
bed dryer for ?nal moisture removal before packaging. 
The underflow (starch) is recycled through a dryer to 
remove process moisture and delivered back to the 
vibrating conveyor. Such a process is set forth in US. 
Pat. Nos. 3,015,128, 3,310,612, and 3,389,194. 
While generally satisfactory, this process is not en 

tirely suitable because of a commercially signi?cant 
amount of capsule breakage. This is due in large mea 
sure to the fact that the capsules expelled tend to collide 
with and rupture previously expelled capsules already 
on the conveyor. Also, the current vibrating system 
does not always provide suf?cient uniform coverage of 
the cushioning powder in the impact zone to prevent 
capsule breakage, and as a result the capsules break and 
wetting of the starch with the liquid ?ll occurs necessi 
tating process shutdown and cleanup. 
Another capsule collection system has been described 

in US. Pat. No. 2,756,177. However, it is not a continu 
ous process and still does not overcome capsule break 
age because of the fact that the capsules must drop 
vertically onto a ?at collector. 

SUMMARY OF THE INVENTION 

The present invention remedies these de?ciencies and 
provides a continuous collection system for mi 
crocasules with a liquid ?ll which protects the capsules 
and reduces capsule breakage. 

Brie?y stated, the present invention involves a con 
tinuous process for the production and collection of 
microcapsules containing a liquid ?ll comprising col 
lecting formed microcapsules on a substantially uniform 
rotating layer of a cushioning powder which radially 
transports the collected capsules away from the capsule 
impact zone and onto a moving surface which carries 
the capsules and cushioning powder to a separating 
device. ‘ 

The invention also comprises the apparatus involved 
in collecting the capsules as more fully described below. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of the apparatus of 
the present invention showing the rotating platform 
located intermediate to the capsule extrusion means and 
capsule collecting means; 
FIG. 2 is an enlargement of the support stand for the 

platform motor depicted in FIG. 1 showing the power 
connections; and 
FIG. 3 is a schematic representation of a process ?ow 

of the present invention for a continuous, dry, free 
?owing solids bed system for producing and collecting 
capsules. 

DETAILED DESCRIPTION 

The present invention involves an improved, dry 
free-?owing solids bed system for continuously collect 
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2 
ing newly formed microcapsules with a liquid ?ll. An 
important object of the invention is to provide an im 

_ proved impact zone coverage for the capsules utilizing 
a powder-coated rotating platform as the impact zone. 
The powder used in the process to cover the rotating 

platform can be any free-?owing and preferably hydro 
phobic material such as a starch or a starch modi?ed so 
as to impart free-?owing and hydrophobic properties. 
In a preferred embodiment of the invention, the powder 
used to coat the rotating platform consists substantially 
of a starch modi?ed to contain hydrophobic groups so 
as to possess the properties of free ?ow and resistance to 
water-wetting to a higher degree than unmodi?ed 
starch. An example of a starch/powder of this type is 
available commercially under the designation Dry-Flo 
and distributed by National Starch Products, Inc., New 
York, NY. 

Referring to the drawings, in the present invention 
the shell and ?ll materials 10 are fed into a conventional 
centrifugal extrusion encapsulation head 14 wherein the 
capsules 15 are formed and expelled. As head 14 rotates, 
nodes form on the extruded “rods” or “nozzles” 16 of 
head 14 and eventually break off as capsules 15. The size 
of the capsules 15 produced is a function of the feed rate 
and rotational speed and nature of the ?ll and shell 
materials 10. A typical nozzle 16 can produce capsules 
in the 500 to 1000 lmicron range. 
Once produced, the capsules 15 fall along trajectory 

17 and impact on the periphery 28 of a powder-coated 
rotating platform 20. This platform 20 is located below 
encapsulation head 14 and above a moving collection 
surface 30, such as a conveyor belt or a vibrating sur 
face. In a preferred embodiment of the invention, the 
platform 20 is rotated by a motor 26 located below the 
rotating platform 20 and operatively connected to said 
platform 20 by means of support stand 22. This support 
stand 22 is attached to a frame 18 from which the motor 
power connections 24 extend. In a test study, the plat 
form had approximately a 20 rpm rotational motion 
which did distribute the powder 23 uniformly toward 
the periphery of the rotating platform 20. The capsules 
15 move radially away from the point of impact and 
thus are not exposed to collisions with other capsules, 
these collisions cause breakage and agglomeration of 
the capsules 20 in the prior art. The capsules 20 then fall 
from the rotating platform 20 onto a moving surface 30 
located below said platform 20. By controlling the 
speed of revolution of platform 20 and the starch pump 
ing rate (as will be described below in relation to FIG. 
3), a fairly uniform de?ned powder 23 can be provided 
to collect the fragile capsules 15 produced. 
As best seen in FIG. 2, the support stand 22 is in the 

shape of an inverted “V” and has two functions. First, 
the inverted “V” forms an angled surface against which 
the capsules may impact, thus reducing chances of 
breakage as the capsules impact. Secondly, the power 
controls 24 for motor 26, such as electrical leads or air 
passages or hoses, are located under the inverted “V” 
for connection to motor 26. 
The periphery 28 of the rotating platform 20 should 

be slanted at a slight downward slope, generally from 5° 
to 30°. This downward slope enhances the removal of 
starch 23 and capsule 15 from the platform 20 while 
minimizing the capsule impact angle and thus reduces 
the force of impact and breakage of the capsules 15. 
As can best be seen in FIG. 3, after the starch 23 and 

capsules 15 are dropped onto a vibrating conveyor belt 
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30, they are conveyed to a vibrating screen 32 where 
the starch 23 is removed and capsules 15 over?ow to a 
?uid bed dryer 40 along path 41 for ?nal moisture re 
moval. After drying, the capsules 15 can be conveyed to 
another screen 43 along path 42 for additional sifting. 
The starch is collected at 34 and is recycled back by any 
well known means such as a starch conveyor 35 
through a ?ash dryer 36 to remove sorbed process mois 
ture, deposited in the conveyor hopper 38, and travels 
to the impact zone on the rotating platform 20. A con 
tinuous flow of capsules 15 is carried downstream for 
continuous processing. FIG. 3 represents the typical 
continuous process ?ow diagram. 
The invention will be further illustrated in conjunc 

tion with the following examples, which are set forth 
for purposes of illustration only and not by way of 
limitation. 

EXAMPLE 1 

A shell composition is formed of the following com 
ponents: 

Wt. Percent 

Poly(vinyl alcohol) 8.0 
carrageenan 1.0 
Surfactant 0.35 
Sodium Benzoate 0.02 
Deionized Water Balance 

The poly(vinyl alcohol) alcohol used is Monsanto so 
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Corporation’s grade 3,000; 85.5-88.7 percent hydro-k 
lyzed, and the carrageenan is FMC Corporation’s grade 
GH. 
The shell solution fed to the conventional centrifugal 

encapsulation head 14 is formed in the conventional 
manner. More particularly, all the components are 
added to a conventional reaction vessel equipped with 
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stirring means and capable of being heated and cooled. ‘ 
The solids are dispersed in the liquid and heat applied . 
with stirring until all the components are dissolved. The 
solution is then cooled to the optimum capsule forming 

, temperature; about 120° to 160° F., with the minimum 
of agitation to avoid entrapping air bubbles in the solu 
tion. 
The cooled shell solution is then fed to the encapsula 

tion head 14 together with the immiscible ?ller material; 
in this case a fragrance which is immiscible with the 
aqueous shell solution. The capsules once formed fall 
along a trajectory which causes them to impact on the 
powder-coated periphery 28 of platform 20. It is found 
that the capsules thus formed have a much lower inci 
dence of breakage (rupture) than capsules extruded 
directly onto a vibrating conveyor or any ?at surface. 

EXAMPLES 2-4 

The composition and process of Example 1 are 
followed, except that the poly(vinyl alcohol) and carra 
geenan used therein are separately and in turn replaced 
by those combinations set forth below and in the 
weight percent set forth: 

Wt. Percent 

2. Poly(vinyl alcohol), grade 3-83, 12-17 
80.4-84.8 percent hydrolyzed 
(American Hoechst Corporation) 
carrageenan, grade 555 1-1.5 
(FMC Corporation) 

3. Poly(vinyl alcohol), grade 26-88, 7-8 
87.2-88.8 percent hydrolyzed 

4 
-continued 

Wtv Percent 

(American Hoechst Corporation) 
Carrageenan, grade HWG 
(FMC Corporation) 

4 Poly(vinyl alcohol), grade 20-30, 
85.5-88.7 percent hydrolyzed 
(Montsanto Corporation) 
carrageenan, grade GH 

In each instance microcapsules are formed with insig 
ni?cant amounts of rupture. 

It will be evident that the material to be encapsulated 
can be any material immiscible with the shell solution; 
such as oils and fragrance. 

It will be also evident to those skilled in this art that 
other shell-forming materials can be used and that de 
pendent upon the particular components chosen, and 
the proportions thereof, a wide variety of capsule prop 
erties can be obtained. The present invention permits in 
all instances capsule formation with less breakage. 
While the invention has been described in connection 

with a preferred embodiment, it is not intended to limit 
the scope of the invention to the particular form set 
forth, but, on the contrary,- it is intended to cover such 
alternatives, modi?cations, and equivalents as may be 
included within the spirit and scope of the invention as 
de?ned by the appended claims. 
What is claimed is: 
1. A continuous process for production and collec 

tion of microcapsules containing a liquid ?ll comprising 
the steps of: 

(a) maintaining a rotating substantially uniform de 
?ned layer of a cushioning powder between a cap 
sule forming zone and a capsule collecting zone; 

(b) expelling the formed capsules from said capsule 
forming zone to impact said uniform layer of cush 
ioning powder; and 

(c) moving said capsules radially along said powder 
layer onto a moving surface in said capsule collect 
ing zone. 

2. A continuous process for production and collec 
tion of microcapsules containing a liquid ?ll comprising 
the steps of: 

(a) maintaining a rotating substantially uniform de 
?ned layer of a cushioning powder between a cap 
sule forming zone and a capsule collecting zone; 

(b) expelling the formed capsules from said capsule 
forming zone to impact said uniform layer of cush 
ioning powder; 

(c) slanting the periphery of said rotating layer of 
cushioning powder downwardly at the point 
where said capsules impact said powder; and 

(d) moving said capsules radially along said powder 
layer onto a moving surface in said capsule collect 
ing zone. 

3. The process of claim 2 wherein the downward 
slant is in the range of about 5° to 30°. 

4. The process of claim 2 wherein the cushioning 
powder is a starch. 

5. The process of claim 4 further including the step of 
rotating said cushioning powder at a speed suf?cient to 
substantially uniformly distribute the powder toward 
the periphery of the de?ned powder layer. 

6. A process for continuously collecting microcap 
sules_containing a liquid ?ll being continuously expelled 
from an extrusion encapsulation head comprising the 
steps of: 
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(a) continuously expelling the capsules from said 
encapsulation head; 

(b) maintaining a rotating substantially uniform de 
?ned layer of a cushioning powder below said 
encapsulation head to receive the expelled cap 
sules; 

(c) rotating said layer at a speed sufficient to maintain 
the powder substantially uniformly distributed in 
the layer and moving toward the periphery of the 
layer; 

((1) slanting the periphery of the rotating layer at a 
downward slope in the range of about 5° to 30°; 
and 

(e) collecting such expelled capsules as they leave 
said cushioning powder layer. 

7. Apparatus for continuosly collecting capsules from 
an encapsulation head comprising: 

(a) a rotatable horizontal platform located below said 
encapsulation head; 

(b) means for continuously supplying cushioning 
powder to the surface of said rotatable horizontal 
platform; 

(c) means for rotating said platform to form-a uniform 
layer of cushioning powder in motion radially out 
wardly so that capsules from said encapsulation 
head impact on said moving layer of cushioning 
powder and are transported thereby off the periph 
ery of said platform; and 

(d) a moving surface located below said platform for 
collecting said capsules as they drop from the pe 
riphery of said platform. 

8. The apparatus of claim 7 wherein said encapsula 
tion head is a rotating centrifugal extrusion encapsula 
tion head located substantially coaxially above said 
rotating platfom for constantly expelling capsules with 
trajectories for landing onto said cushioning powder on 
said periphery of said platfom. 

9. The apparatus of claim 7 wherein said moving 
surface is a conveyor belt. 

10. The apparatus of claim 7 wherein the means for 
rotating said platform is a motor located below said 
platform and operatively connected to said platform by 
means of a support stand. 

11. The apparatus of claim 7 wherein said rotating 
platform has a downwardly slanting periphery at the 
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point at which said expelled capsules impact said cush 
ioning powder layer on said platform. 

12. The apparatus of claim 11 wherein said down 
ward slant of said periphery of said platform is in the 
range of 5° to 30° from horizontal. 

13. An apparatus for continuously collecting capsules 
comprising: 

(a) a centrifugal extrusion encapsulation head for 
expelling capsules; 

(b) a platform having a continuously outwardly mov 
ing layer of a powdered starch thereon located 
below said head and having a periphery formed 
with a slight downward slope in the range of about 
5° to 30°; 

(c) motive means connected to said platform for ro 
tating said platform such that the capsules expelled 
from the encapsulation head impact said outwardly 
moving layer of starch and are moved radially 
outwardly and downwardly with said starch off of 
said sloping periphery of said platform; and 

(d) a moving conveyor belt located below said plat 
form such that said starch and said capsules fall 
from said platform to said moving conveyor belt 
whereby said capsules are continuously collected. 

14. Apparatus for continuously collecting capsules 
expelled from an encapsulation head comprising: 

(a) a rotatable platform located below said encapsula 
tion head for receiving said expelled capsules 
thereon; and 

(b) means for maintaining a substantially uniform 
layer of a cushioning powder on said rotatable 
platform for cushioning the impact of said expelled 
capsules as they are received. 

15. The apparatus of claim 14 further including: 
(a) menas for rotating said platform such that said 

capsules impact on said substantially uniform layer 
of cushioning powder in motion outwardly by 
centrifugal force on said rotating platform; and 

(b) means for collecting said capsules as they are 
carried by said powder and drop from said plat 
form. 

16. Apparatus as in claim 15 wherein said means for 
collecting capsules further includes a moving surface 
located below said rotating platform such that said 
capsules are collected on said moving surface as they 
drop from said platform. 

* * * * * 


